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then                      fftipip

(because, by hypothesis, the strain is pure)

Hence, except in the particular case of

ffi^ff**
we must have

whence the proposition.
When <7, and #2 are equal, pl and ps are each perpendicular
to p3, but any vector in their plane satisfies
^cr-^l<r=0.
When all three roots are equal, every vector satisfies
(fxr - g^ = 0.
IY. Thus we see that when the strain is unaccompanied by
rotation the three values of g are real. [But we must take care
to notice that the converse does not hold. This will be discussed
later.] If these values be real and different, there are three vectors
at right angles to one another which are the only lines in the body
whose directions remain unchanged. When two are equal, every
vector parallel to a given plane, and all vectors perpendicular to
it, are unchanged in direction. When all three are equal no
vector has its direction changed.
V., There is, however, a peculiarity to be noticed, which dis-
tinguishes true physical strain from the results of our mathe-
matical analysis. When one or more of the values of g has a
negative sign, we cannot interpret physically the result without
introducing the idea of a pure strain which shall, as it were, pull
the parts of an originally spherical portion of the body through
the centre of the sphere, and so form an ellipsoid by turning a
part of the body outside in. When two, onlyj are negative we